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New MARLEX furniture components include: 
(1) drawer giides and bearings molded by 
Prolon Div., Pro-phy-lac-tic Brush Co., Flor- 
ence, Mass. (2) “Floormate” furniture glides, 
made by Childlore Corp., Kansas City, Mo., 
and (3) self-lubricating center drawer 
guides, glides and dowel pins molded by 
Reiss Mfg. Co., Little Falls, N. J 





MARLEX filaments are woven into attractive 
long-wearing upholstery and drapery fab- 
rics such as the material on this office chair 
(below right), as well as durable, weather- 
proof furniture webbing like this popular 
“do-it-yourself” material woven by Thomas 
Taylor & Sons for Webcraft, Inc., Bridgeport 
6, Conn., who developed this new market. 
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American Seating Company, world's largest manufacturers of school and 
other public seating, selected MARLEX rigid high-density polyethylene for the 
Amerflex” seat and back of this new desk-chair unit molded by Michigan 
Panelyte Division of St. Regis Paper Co. MARLEX seating components are as 
functional as they are attractive—with built-in colors, snag-proof washable 
surfaces and integrally molded connections 


Modern furniture uses MARLEX 


... to reduce costs of key components 


waxes or moth-proofing compounds—and is unaffected by 
temperatures from —180° to 250° F. MARLEX compo- 
nents are non-rusting, non-staining and self-lubricating. 
They can be injection molded, vacuum-formed, extruded 


More and more furniture manufacturers are switching 
from wood to plastic components molded from MARLEX 
These new components have no joints to come unglued 

they are dimensionally stable—won’t absorb moisture 


to cause warping and sticking. Furthermore, MARLEX 
components have smooth snag-proof surfaces, with mold- 
ed-in colors, that are easy to clean and maintain and 
never need refinishing . . . and they are tough, durable 
and can be molded to any shape. 

MARLEX is impervious to cleaners, shampoos, polishes, 


or cast and machined. They cost much less than comparable 
nylon or reinforced polyester components. In fact, no other 
type of material can serve so well and so economically in 
so many different furniture applications. Write to your 
nearest MARLEX sales office for further information. 

*MARLExX is a trademark for Phillips family of olefin polymers 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Cklahoma 


A subsidiary of Phillips Petroleum Company 


PLASTICS SALES OFFICES 
NEW YORK and EXPORT AKRON CHICAGO 
80 Broadway, Suite 4300 318 Water Street, 111 S. York Street 
New York 5, N.Y Akron 8, Ohio Elmhurst, tit 
Digby 4-3480 FRanklin 6-4126 TErrace 4-6600 


WESTERN 


317 W. Lake Ave., 
Pasadena, Calif 
RYan 1-0557 


SOUTHERN 
6010 Sherry Lane 
Dallas, Texas 
EMerson 86-1358 


NEW ENGLAND 

322 Waterman Avenue 
East Providence 14, 8.1 
GEneva 4-7600 








EXCLUSIVE INTERVIEWS 
on important 

questions of the day 

are part of the regular 
features in this 

R and D news issue 


COLLEGE 

PRESIDENTS and DEANS 

senators and representatives 

company presidents and vice presidents 
chief engineers 

and directors of research 

have discussed 


The new-model-every-year 
philosophy 


Collective bargaining for 
engineers 


What the engineer needs to 
become a good manager 


Congressional committees and 
their influence on research 
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‘\ IN THIS ISSUE the editers ask 
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@ How much should a company 
automate? 





DON’T MISS IT! 





coming 
next week. . 


the 
DESIGN issue 


for November 10 


FEATURING 


@ Which type of spring is best? 
Equations and tables comparing 
springs for energy absorption 


New techniques in lubrication 
A review of 10 research papers 
presented at the ASLE/ASME conference 


Designing for reliability 
A test for reliability and how 
to avoid designs that will give trouble. 


How much stress on a bearing ball? 


These curves indicate permissible loads when 
seat is curved or flat, steel or aluminum. 


Better non-clogging centrifugal pumps 


New designs of « special impeller which won’t 
clog when handling pulpy liquids. 


Best recipe for casting urethane foam 
Cavity design, resin choice, production 
controls for rigid foam casting. 


Packed glands for high pressure 
Packings and gland-design hints thot 
can help answer sealing problems. 
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FEATURED: 


DEPARTMENTS INDUSTRY CRIES SHORTAGE AGAIN. Only in special areas right now 

but likely to spread 

SIDELIGHTS 
HORIZON 
eeeanues MAKING MONEY WITH PATENTS. A patent attorney shows how the 


SIGNIFICANT “little man” can profit from inventions. . 
COMPONENTS 


NEW LITERATURE TRENDS IN APPEARANCE DESIGN. Design for time—the revolution in 
watch design of the past decade 


PUBLISHER’S POSTSCRIPT 


FY! PERSONAL 
POINTS OF VIEW. Four manufacturing executives’ answers to: How much 





WHY NOT R & D? 


FIELDS OF INTEREST: 


MATERIALS Hydraulic fluids and engine oils for 650 F 
New titanium alloy with strength at 1100 to I5OOF.. 
Ultra-pure copper made in England 


PROCESSES Heating elements made from molybdenum disilicide 
Zirconium—can it be used as a structural material? 


Bonded fiber applications booming .... 


ELECTRICAL Semiconductor rectifiers for 750 F service 
Transistorized amplifier turns out 45 volts 
Fuel-cell research for hydrogen-oxygen dc power. 


Luminescence—a glossary of terms 


DESIGN Thrust canceler for solid-propellant rockets 
Auto mufflers redesigned for stainless steel... . 
Instrument panels may get a new plastic 


Ejection seat for the X-15 


Low-temperature specifications go lower 
Nuclear particles outspeed light 


Multifuel engine: developments here and abroad. . 


GOVERNMENT Better high-speed missile target sought by Navy AF. . 


Design patent applications to get faster action... . 
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“The Conquest of ‘Time’’ is th 
of three paintings by Hans 
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A number of advantages made CYMaA‘ 


tyrene plastic ideal for the smartly de 


new Argus PreViewer II color slid 
resists heat and will not warp wher 


f 


for an extended period, or when the 


-s the hot sun in store windows. It resists stair 
focuses on CYMAC® 400 = >rf/25 eins esny 
two tones of blue—color that won’t chip 
is economically injection-molded for 
Division of Sylvania Electric Product 


POLAROID PICKS 
BEETLE® PLASTICS PARTS 


Eleven parts, including the | 
charcoal case of the new P olaroid ‘Print 

of BEETI E urea plastic. Sele cted [or its nara 
durability and range of colors, BEI 
from oils, greases and common chen 
pression-molded by G. M. Laborato 
Corporation. Used in conjunction wit! 
Camera, the Copier delivers finishes 


z For the plastic that will best meet 
- ~~ i your particular application, call or v 
a Ps — = i. representative nearest you. 
AMERICAN CYANAMID COMPANY 


PLASTICS AND RESINS DIVISION 
40A Rockefeller Plaza, New York 20, N. Y. 





—_CYANAMID 





In Canada: Cyanamid of Canada Limited, Montreal and Toronto 
Offices in: Boston * Charlotte « Chicago « Cincinnati « Cleveland « Dallas « Detroit 


Los Angeles * Minneapolis * NewYork *« Oakland « Philadelphia « St.Louis » Seattle 


National Plastics Exposition, Chicago, Nov. 17-21. See us at Booth 540. 
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Every one a “special” fastener 


You're looking at “‘specials’’—steel fasteners made to meet If you think a special might do a 


a particular need. They are representative of the hundreds standard bolt you are now using, let us go to 
of types of specialties which we design and manufacture at We'll give it our full attention, then offer recomm 
our plant at Lebanon, Pa But if we find that a 

Our engineering staff has tackled just about every fastener gladly tell you so 


roblem you could imagine. Frequently they come up with Fair enough? Then all you need do is ge 
iggested design changes resulting in substantial savings the nearest Bethlehem sales office. We'll have an experience 
for the user representative call at your convenience 


As for variety of fasteners, the sky is the limit Long, short, BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


1 On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific ast 
heav rhe lec eaded, b 
eavy or lig Headed, threaded, bent, or upset Staal Oimsiddtion, Uaseet Dieter, Rites esd tes 


BETHLEHEM 
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DEVELOPMENTS 
TO WATCH 


Os .. 


| 
ination ma me close on heels 


Second change in auto muffl 
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Hydraulic fluids and engine oils . . . 
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Cap for auxiliary nozzles that s« 
can be operated by high-pressure 


fluid f 
charge In this design 


fluid enters th 
and drives a shear blade B forward 
e cap D, and for 
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LINK-BELT P.1.V. means 


positive, infinitely variable speed control 


Where tion machines 


podern produ 
and operations demand extremely, 
accurate transmission Of power with 
variable speed control, no other vari- 
able speed drive can match the effi- 


y of the Link-Belt P1.V. Here's 
it works, 
* 
Because it employs an exclusive 
metal, self-tooth-forming chain, 
Link-Belt P.L.\ 


speed 


permits instant and 


changing without 


accurate 


regard- 


And the variation can 
be accomplished without stopping 


the driven machine 


perceptible loss of speed 


less of load 


\ mere turn of the control screw 
simultaneously varies effective diam- 
eters of conical wheels located on 
the input and output shafts. In turn, 
these radially grooved wheels mesh 
with the self-tooth-forming chain as- 
suring positive selection of speed. 

Call nearby L-B office or 
authorized stock-carrying distribu- 
tor for Book 2274. 


youl 


s 
LINK-BELT COMPANY: Executive Offices, Pruden 
P Le izo | 


t Plants, Sales Offices, Stock Carry 


To Serve Industry There 


tores and Distributors in 
Export Ofhce: New York 
Toronto Australia 
NSW Africa 

s Througho e World 


LINK-BELT 


POSITIVE MESH 


th.fo ng 


PREVENTS SLIPPAGE because 
the P.I.\ 


\ 


( 


LONG-LIFE ACCURACY and appli- 
cation flexibility of Link-Belt P.I.V. are 
unmatched by any other variable speed 
drive. It’s available in 8 sizes and 1 
standard types, in capacities from 

to 25 hp—for horizontal or vertic 


mounting. Compact design simplifies 


installation as a separate unit or a 
built-in part of a machine. Even great 
| application flexibility can be gained 
by making motor and helical gear sets 
integral parts of the P.I.V. Of all-metal 
construction, P.I.\ 


utomatically lubricated. 


is totally enclosed, 


P.1.V. differs from other variable speed drives 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
" 


drive chain does demonst 


1 wi res f not depend on friction and ompari 


s unaffected by atmospher 
ic conditions 
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GREATER COMPACTNESS | 
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DEVELOPMENTS 
TO WATCH 


A low-cost, high-speed missile target . . . 
is being req ted bv the N ind Air Force. What 


ssile-firing fight 


Patent applications will get quicker action . . 
1d That’s the wv 0 US | 


: | 
oni ha 
? 
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More titanium in missiles .. . 
Mall ry SI i , ov MST 88] 


lloy MST 881. Ult 
mate tensile VUU,UUU psi it 1] 
c med tf nd 50,000 psi at 14 | 
No figures w leased on th 


g new metal’s y 


Watch for transportation costs to drop ... 
\ | ficht n touched hetween #1 ‘ 


H he ty 
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New amplifier, built by Velectra of Bienne, Switzerland, 


aid to be temperature wmntrolled and vibrationproof 
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Highest Quality and Most Economical... 


Quietest Direct Drive Blower Motor 


Redmond’s New Design Reduces Blower Vibration to One-Fifth 
that of units using Conventional Shaded-Pole Motors 


Apply vibration tests and you will be quick to 
agree that here is the quietest direct-drive blower 
motor available. The AY Tri-Flux motor is 
designed and manufactured in every way to give 
years of trouble-free service and whisper-quiet 
operation. The positive oil system provides force 
feed lubrication. Recirculating the oil assures 
maximum bearing life 

The graph shows vibration test results on the 
new Redmond design and two competitive 
motors. These tests were made with the best 
vibration testing equipment available. The solid 
black bar shows vibration on the motor end cap 
the gray bar shows vibration on the blower 
housing. The graph is decibel readings on 120 
cycles, since the 120 cycle frequency is the one 
that is the basic source of nearly all noise prob 
lems. Reduction of vibration is a logarithmi 
function—the reduction of vibration in the 
Redmond motor to 33 decibels reduces noise to 
only 1/5th that of conventional motors 

The new AY is ideal for a wide variety o 
applications requiring a whisper-quiet, economi 
cal, high-quality motor. Contact us at Owosso 
Michigan, and we will have the Redmond sales 
engineer in your district call you at once 


; 


























COMPANY, Inc. 


Subsidiary of CONTROLS COMPANY of AMERICA 


Place a mechanic’s stethoscope on the end cap and you 
can easily hear the difference between the newly- OWOSSO, MICHIGAN 
designed Redmond Type AY and motors of conventional 
design. Try it on a Redmond 1/6 hp—the noise level is THE BIG NAME IN Smatt MOTORS 
about that of a 1/35 hp motor of conventional design. 
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current for two small light bulbs at Allis 
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VITON 


A New Synthetic Rubber from Du Pont 


Serves Where Other Elastomers Fail 


Gives unequalled service in oils, fuels, solvents 


and chemicals at temperatures over 400 F. 


VITON synthetic rubl combine 
f 


luids and corrosive chemicals v 


4 


to high temperatures—up to 4 


f 
ip to 600° F 


VITON offers excellent 
and neat-resistant elastomer: 
90 to 97H of the r original dimer 
25% for 70 nours at P50 f 


strength tests out from 2000 


gatior from 100 to 40K yA 1e[ 


VITON is easy to proce 

to close tolerar 
already proved Succt sstu 
snown here), Gilapnragms, ¢ 
more about VITON, seé 
our new booklet. E 


E lastome r 





RESISTANCE TO FLUIDS AND CHEMICALS 





VITON 


QUPOND 


Better Things for Better Livin 


VITON vulcanizates were immersed for 7 days in a wide Tensile Hardness 
variety of corrosive fluids. These data show the effect Strength Chonae 
of representative fluids upon the properties shown Retained Points 


Volume 
Increase 

















= 
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happening in MATERIALS 


ls zirconium 
ready now? 


mong the rd materials 
tion? 

yptimistic reports make it 

OI Metal of the Year 
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ind, it 1s 
ther than melting 


difhicul tic 


Institute point 

AEC, fine scrap 

taminated Since, 

metal, the scrap generation rate 

high (over 50 in many cases 
ilmost double the finished prod 

t cost 

What, then, is the outlook? In nu 

lear reactors, Chubb and Dicker 
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1 It is not overly optimistic 
that the future of zirconium as a m b . f 
erial soot nstruction Ip] I rie S 


Soft magnetic materials 
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ied for evervday 


Bonded fibers — 
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field as thermal and ek 
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Delrin dashboards are displayed by 


DuPont research director 
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Naugatuck 


The oil-resistant, ozone-resistant nitrite rubber 


COLOR THAT IDENTIFIES 
COLOR THAT SAYS “HERE 1! AM” 


COLOR THAT ADDS EYE APPEAL 


e lasting COLORS in rubber wire jackets 


A development of Naugatuck research Excellent oil, grease and chemical One of Naugatuck 
mokes it possible to combine in a vu resistance 


$ te 
sentatives will be happy t« 


canized rubber wire jacket all these Fast CV extrusion any prospective user the f 


properties PLUS PERMANENT BRIGHT COLORS the Poracril®™ Ozo com: 


In tion to th t OL mok re) ) hi 
@ Excellent resistance . addition to the suggested uses, y« ykes possible 
outdoor “weathering will think of dozens of other applications properties not 


where wire jacketing with all these prop but also in shoe sole 
utstanding heot resistanc 
, siti a erties con serve either an oesthetic or weather stripping and ot 


abrasion resistance utilitarian purpose rubber products 


Naugatuck Chemical 





ae 1142P Elm Street 
Division of United States Rubber Company Nougotuck, Connecticut 


Rubber Chemicals - Synthetic Rubber - Plastics - Agneultural Chemicals - Recisimed Rubber - Latces - CANADA: Raugetech Chemicals Division, Dominion Rubber Co. Lid. Eimws, Oetane - CABLE: Rubee # 
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STRENGTH AND UNIFORMITY are outstanding characteristics of the automotive ball-joint bear- 
ings shown below. These sintered metal parts demonstrate Moraine Products’ capabilities in 
working with customers to develop the most practical designs. They also demonstrate Moraine 
Products’ responsibilities—making economically, and in quantity, parts that must not fail 


under the most rugged operating conditions. 


\ o 
Vital parts for industrial progress We) Moraine Prod ucts 


Division of General Motors, Dayton, Ohio 
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ADVANCED 
MATERIALS / 


a ———$_s —— — oe 


TECHNOLOGY 


THESE CARBORUNDUM ADVANCED MATERIALS MAY HELP YOU SOLVE A DESIGN PROBLEM 


Out of hundreds of new materials, many of which have come from electric furnaces, the 6 
listed here offer unique advantages. A glance at the tabulation below will show why.. . 





MATERIAL 


PROPERTIES 


FABRICABILITY 


FORMS AVAILABLE 


TYPICAL APPLICATIONS 





abras 
material pro 
by the 
of 
with a 


n-res 


BORON CARBIDE 
An extremely hard 


stant 
duced 


reduction 
boric oxide 
low ash 
source of carbon 


Extremely hard, 9.3 Moh's scale; good high 
temperature properties; practical working 
temperature to 4100 F in inert atmosphere, 
1000 F in oxidizing atmosphere. Hot pressing 
or sintering produces good mechanical 
strength, high strength/weight ratio; brittle, 
subject to thermal shock; chiorinates readily 
in fixed or fluid bed reactors at about 1000 C. 


Can be formed into solid 
shapes by hot pressing 
or sintering. 


Solid, grain and 
powder form. 


Lapping of hard metals; 
mold polishing and rough 
machining; ultrasonic 
machining; reactor 
shielding; reactor con 
trol rods; chemical (fuel, 
feed material). 





BORON NITR 
An easily 
chined, imp 


terial with u 
electrical an 
rosion resis 
properties fc 


IDE 
ma- 
erme 


able ceramic ma 


nique 
d cor 
tance 
wy use 


up to 3000 F 


Density, gms/cc — 2.10 min. (true density, 
ams/cc — 2.25 working temperature: inert 
atmosphere, solid — 3000°F. max.; powder — 
5 F max oxidizing atmosphere, solid — 
18 F. max.; powder — 1300°F. max.; dielec 
tric constant — 4+; dielectric strength — high; 
electrical resistivity — high; coefficient of fric 
tion — w; thermal shock resistance — excel 
lent; permeability — negligible; flexural 
strength — good; hardness, Moh's scale — 2 


Can be machined at high 
speeds without lubricant 
with standard steel cut 
ting tools. May be 
threaded or otherwise 
physically joined to form 
strong, sizeable assem 
blies. 


Solid and powder 
form. Has hexag- 
onal crystalline 
structure similar 
to graphite 


Vacuum tube separators; 
dielectric applications 
electrical insulators; 
chemical equipment 
parts; molten metal 
pump parts; combustion 
chamber liners; melting 
crucibles; thermocouple 
protection tubes; mold 
release agents; gaskets; 
seals; rupture discs 





KT SILICON 

CARBIDE 
Extremely 
self - bonded 
permeable c 
ic for use 
4000 F 


hard 

im 
eram 
up to 


Very hard; negligible permeability; exceptional 
abrasion and corrosion resistance; working 
temperature to 4200 F in inert atmosphere, to 
3000 F in oxidizing atmosphere; high modulus 
of elasticity, flexural strength, compressive 
strength, thermal! conductivity; low thermal 
expansion; excellent resistance to thermal 
shock. 


Standard ceramic form 
ing techniques can pro 
duce large intricate 
shapes to .007” tolerance 
on unground surfaces 
and to 01” on ground 
surfaces. Diamond grind 
ing necessary for finish 
machining, can produce 
very high surface finish 
(5 micro-inches). 


Solid form. 


Wear-resistant parts; 
crucibles; heat ex 
changer parts; valves for 
corrosives; pipe and fit 
tings; nuclear reactor 
structural parts; rocket 
nozzies; nose cones; 
leading edges. 





FIBERFRAX® 
A fibrous 
tion 


cable temp 
of mineral 
glass & asb 


insula 
medium 
above the practi 


range 
wool, 
estos. 


Melting point over 3000 F; maximum use 
temp 2300 F; low thermal conductivity; cast 
able forms exhibit exceptional thermal shock 
resistance 


Extremely diverse fabri 
cating possibilities due 
to wide variety of forms 
available. 


Bulk; long & short 
staple fiber; batts; 
board; paper; 
blocks; castable 
compositions; 
molded shapes; 
roving; yarn; wick- 
ing; rope; tape; 
cloth; braid. 


Thermal, acoustical and 
electrical insulation; 
high temperature gas fil- 
ters; gaskets; packings 
liners for aluminum 
pouring troughs; vacuum 
outgassing of reactive 
metals; protective cush 
ion in honeycomb braz 
ing; protective coatings 
for metals and graphite 





REFRAX® 


bonded silic 
carbide 


Silicon-nitride 


on 


Average bulk density: 2.87; porosity: 7.9%; 
thermal conductivity @ 113.5 Btu 
modulus of rupture @ 1350 C: 5640; excellent 
abrasion resistance; very high relative resist 
ance to spalling; not wet by molten silver, cop 
per or aluminum; good thermal shock resist 
ance 


Can be formed into com 
plex shapes with toler 
ances as low as .005”/in 
possible without finish 
grinding. For closer tol 
erances, lap or grind 
with diamond abrasives 
drill or bore with ultra 
sonic methods 


Brick and shapes 
in many instances 
resembling metal 
in characteristics 


Brazing fixtures; pumps 
and pump parts for 
aluminum and other 
nonferrous metals; 
burner tips; nozzies and 
blocks; cyclone-type clas 
sifier parts exposed to 
abrasive materials sus 
pended in liquid and gas 
carriers; acid spray 
nozzles 





STUPALOX® 
A ceramic 
cutting tool 
terial 





oxide 
ma 





Composition: aluminum oxide; hardness Rock 
well A": 92; compressive strength: to 450,000 
psi; transverse rupture strength: to 100,000 
psi 





Diamond Grinding 
ping 


Lap 


All Standard Tool 
Shapes. Special 
Die and gage 
shapes 








Cutting tools; wear parts; 
dies. 
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ADVANCED MATERIALS TECHNOLOGY 


The Science of 


“ADVANCED MATERIALS TECHNOLOGY” is oa 
devoted 
concerned with finding 
severe 
with problems 


new quarterly 
and ideas for all 
matericols and methods to 
applications It deals 
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Industry Again Cries Engineering 


nee;rs, he Says 


Shortage Blues 


New Yorx—An engineering shortage 
once again rears its hungry head 
Within the past few months the tone 
of the employment market ha 
changed markedly. Not all areas 
ngineer specialties are fecling it 

Onc of trends, the | 


yloyment Service report on intet 


gage 


b openings, shows that 4419 eng 
lecring positions could 
lly in mid-October 
ian their count 
last Octobe 
the USES 
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A 7.62-mm Vulcan aircraft 
cannon 


nh 


THE ENGINEERING WEEK 





THE ENGINEERING WEEK 





Multifuel Engines: Army Still Major Customer 


While the lich if 
pow red ¢ tu l. 
pist m engines or 
Army is betting on 

mventional piston engine fo! 
ts future mobility And for a maxi 
mum improvement in 
Army is looking at the dies« 


multifuel engine These 


BAL TIMORI nultifuel engime are currently these 


ic future may be Operate on any fuel from 


ines, free nuclea the 83/91 gasoline, the kerosenes, 
and down to a point 
middle-distillate range 


governed by the 


tors, today’s in one 
which is 
viscosity and 
economy, the pour point. 
l-type 


comments these 


Operate on any mixture of 


fuels without manual ad- 
slackburne, and justment. 
Army’s 3. Be capable of starting and 


operating without off-engine auxil- 


mac by | | 

( ipt R. H. Sawver of the 
lank Automotive 
Multifuel Engine 
SAE National 
Diesel Engine 
( omp 


will run on gasoline 


+ 


Command at a 
Symposium at iary equipment from 25F to 


LISP. 


4. Develop full engine power 


I insp tation 
Meeting 
ression-ignition engi output on any fuel (proportional 
only to the specific heat content 
of the fuel used.) 


that Y 5. 


will eventually on fuel 
octane An 


] 
ver a workable fuel spect 


run 
than 6 Ib 
per hp for the engine and cool- 


engin Weigh no more 


armed forces ing package. 
According _ t 
Sawver, the 


permit ur 
Blackburn 
multifuel problem 
control Another dif 


in getting itistactory du 


world on and 
from the US, its allied 


ind on 


here in the 
basic 


combustion 


t high engine 
Still 


light load and idle 
Double fuel injection . . . an ‘ 


is used 


requirement output on 
another is erratic com 
when 
Ord 
2-stroke 

Army 


that 


here 


geome: 
is key to French Berliet multifuel engine nee studving oke and 
directed at 


combustion 


Five percent of the charge 


1ioOn-ignition 


chamber he that all 


engines 
the center of the 
triggers 
is sprayed tangentially on the hot walls 
of the 


for smooth combustion 


multifuel engines 
date 


too large and 


— 


the combustion. Remaining 95% 


been developed te 


heavy 
“Our 
immediate future is 
light or lighter 


fuel en ll 


vad ITC 
chamber, volatilizing progressively 


burne and Sawver said 
for th 


iultifuel engines as 


according to Ber 

iet. Cyclonic air flow, set up in the air 
intake passages, promotes complete burnup 
of the fuel. Berliet says engine will be than the mon gines thev will 
available with from 2 to 12 cylinders with eplac 


outputs from 60 to 650 hp H. S. bord 1 ind |} J Godlevw 
f the Detroit Diesel Engine Div. of 
neral Motors 


igine output 


1) 


that to get full 
GM 


ssary to 


said 
with the 
engines it is only nec« 
ise the 


the heating losses 


mod 
injector capacity to mak 
injector out 
They 


hanges in the 


ind thermal efhicienc\ 
um that with minor 
can be 


; 7 | , 
stem, the | engine 


sfactonly on S80 octane 
turbin fuel 
nor nal diesel oils 

Haas, chief engi 
Diesel Div. of Continental 
‘ Cory 


& En 
ver compression-ignith n en 


ind aviation 


rbert neer 


) Sai 


ginecring 


gine is inherently a multifuel engine 


sense of the word. So 
desire for a multifuel 
ictually be the use of 


gasoline in Ss Ww 


in the broad 
the military's 
should 


high octane 


Cngire 


WEEK 
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OM-agMition Cngine bhis can b 
consiicred as i main problem to 


solve 


NO COMMERCIAL DEMAND 
William Lenzi of 
Harvester Co that 
demands for a multifuel engine 
but IH_ has 


on its pre-combustion 


International 


said commercil 


have 


been non-existent, mad 


tests 


chamber 


engines tor some time to determinc 


the inherent performance character 


istics of the basic design lest 


showed that these 
can be 


engines, with som 


revisions, used as multifue! 


engines in their present speed rang 

up to outputs of 95 bmep 

Loeffler, consulting 
l'rucks, Inc. feels 


multifuel engine 


Bruno 
Mack 


scope of a 


engi 
that the 
shoul 


crude oil 


neer, 


be extended to the use of 
en from the wells to permit tl 
off the 


n kerosene ]P-4 


to “‘live land Operat 
lube oil 
not a problem today 


Haas clai 


dic sel cl 


crude 15S 
LHe repeated 
gasoline in a 
problem l esting 
ngine with JP-4 fuel, the por 
was from 11-15 


Gasoline knocke 
would not 


badly and 
ead Ci 
l'ests 


25 lube oil 


operate tt 
1 rot ‘ ] 
NN pression ratio Was | 


were made at 75 


a SU->U I 


ind on 


CONTROLLED COMBUSTION 

Adolf Lurken of the rmy's | 
gineer R & D Labs says that a 
multi-fuel engine needs a controlled 
ombustion system, i.e., a soft combu 
rate of 
ind 100 psi per deg crank 
l ests shown that th 

multifuel 


psi when supercharge 


tion with pressure ris be 
have 
systems Carry 


1] 
Will do 


more with 


Lurken says 





Renault with a Gia body. .. 

ma ea style splash at the recent Paris 
Auto Show 
sions: closed 
vertible with detachable hardtop 


The new body has three ver 
convertible; con 
Called 


longer 


coupe; 


the “Floride,”” the car is 10 in 


than Renault’s Dauphine, but carries the 


Dauphine engine, transmission and sus 





: SES Survival seat 
Rocket-assisted personnel ejection 
catapult (RAPEC) viewed in 3 stages 1) still-seated pilot is ejected from 


2) pilot and seat part company (3) chute automatically deployed carries pilot t 
eibpow rests inwora so that 


bows will be tucked to his sides Ho 


volds in the ends of the arm-guards pr« 


Navy, Air Force Develop eo eee tape 
Pilot-ejection Systems | 


ANGELES— | 


ectic 





pension systen “Is expected to cost about 
$500 more than the Dauph ne Also 
announced at the show was a Peugeot 
403 sedan wit 1 48-np diesel, but not 
available until late next year Although 
adding $360 to the price of the car, it 


will cut fuel costs greatly in France, where 


SLANT SEAT FOR STABILITY 


gasoline costs almost a dollar a ga 
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NYLOK-DETROIT 
can add this self-locking, 
sealing, adjusting insert 
to any threaded part! 


Sold through selected industrial supply houses in all 49 states! 


4 


/,2N\ 
NYLOK - )Btrroit CORP. 
. 1100 N. Woodward Ave 
Michigan 


Dept. 11 
Birmingham 


“NYLOK"' is a registered trade-mark of The Nylok Corporation 
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cartridge 





with i ¢ 
nas the seat mov 
bs ifter 


a bladder 


belt switch te open 


is started. Simultaneously, 
underneath and to the rear of the pilot 
inflates—separating seat ind man whil 
both are Another cartridg 
with a then opens th 
hute 1 sc 


iltituce 


rising 
delay train 
later unless pilot is at high 
chut deplo 
delaved bi 1 built-in bar 


The RAPEC 


ty cop specihcall 


in which case 
ment 1s 
graphi device 
designed 
rsonic bailout 
Douglas Aircraft is expe: 


put th 


ted ¢ 


the first aircraft maker te 


to commercial use; most p 


1 1tS \4D ind | 41D craft 


Industrial Designers 
Have More than Work 
Cut Out for Them 


Bi Ol SPRINGS PENNA 


Another product 


made better 


with MOLDED 
FIBER GLASS 


It’s a 
street light 
housing 


for the new Westinghouse 
Mainstreeter 


Fluorescent Luminare 





«+. weather resistant, won't 
rust, rot or corrode 


«+. tough, resistant to hail, 
wind, mechanical damage 


. « « lightweight, 
to mount 


rigid, easy 


. + molded-in color requires 
no painting 


. smooth, modern, stream- 
lined custom molded to 
Westinghouse designs 


«+. and economical! 


Do you have a product which 
can be made better, at less 
cost, with MOLDED FIBER 
GLASS? Write today. Free 
literature available. 


Molded 
Fiber 
Glass 
Company 


4423 Benefit Avenue, Ashtabula, Ohio 
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of the International Council of Socie 
ties of Industrial Designers. He stres 
sed that the 
civilization can be misspoken by false 


language of our 


design. “In order to drive our daily 
“4-wheel 


sophisticated missiles or space ships 


50 or 100 miles,” he said, 


are distributed annually.” Or again, 
vhen an Italian designer showed 
Peressutti a jet-age, streamlined café 
expresso machine, his comment was, 
How many mph does it make? 
Saul Bass, West Coast designer and 
consultant, who spoke on the same 
panel, added this péint: “Industry 
vould like to have allthe advantages 
of creativity with none of the head 
iches General creative develop 
ment is not only desirable but essen 
tial in our 


personality is cssentialh 


civilization Vhe creative 
nonconform 
ing ” He went on to point out 
that creativity is impossible if con 
formity is also a requirement 
Creativity and related problems wa 
he subject of an entire separate 
sion on the convention’s last day. Tw 
psychologists gave their papers on th 
subject in the morning. Then came 
resentation by Dr. J. H. McPh« 
hologist with Dow Chemical Co 
id his wife also a psycholo ! l 
studies from many 
reative process. It concluded 1 
interesting approach: “What 
Wives Think?” A panel of the 
our leading industrial des 
part The McPhersons descril 
30 typical behaviorisms of cre ’ 
cople, which will be presented shorth 
n Propuct ENGINEERING 
Elected for the coming vear by th 
\SID membership: were Donald | 
Nick arland president Smal \ppli 
inces Dept, General Electric Cc 
Richard S. Latham, vice-president 
Latham, Tyler and Jensen, Chicago 
William C. Renwick, secretat con 
sultant, New York City Kenneth 
Van Dvck trea 
Westport, Com 


Heard at the AIEE 
Machine-tool Conclave: 


Hartrorp—Last week’s issuc of Prop 
ucr ENGINEERING carried the carly 
eports on papers and discussion at 
the AIEE Machine Tool Conference 
Here are further developments, as 1 
yorted by Editor Frank Yeap 
Concerning the future of actuator 
ind transducers for micro-positioning 


it was learned that a machine tool 
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Square-Hole Ball Bearing 
Simplifies Antenna Design 


In planning the mech 


radar antenna, the designer lout 
using i ball be iring witl isquar 
" 1} 


could avoid limitation 


ard beat 


reality ri ha 


sign and produce 


shown above This ha 
simpler and 


ryt’ that thre 


In this 


ibility 
Remember 


IF YOU need anti-friction be 


ope 
ig j 


supply them — design 


We invite your inquiri 


FREE 24-PAGE BEAR 
INGS BULLETIN 


INDUSTRIAL TECTONICS, inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 
3678 JACKSON RD., ANN ARBOR, MICH. 


WESTERN DIVISION PLANT: COMPTON, CALIFORNIA 
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There’s Engineering 


‘‘Magic”’ in... 


You can do things with 
Stackpole Ceramagnet you 
can’t do with conventional 
permanent magnets... and 
you can handle many or- 
dinary magnet applications 
better... often at less 
cost. Ceramic magnets have 
highest magnetic perma- 
nency. No keepers needed. 
They are electrically non- 
conductive, weigh less 

and offer numerous other 
application advantages. 


USED AS: 


Rotors @ Drive units @ Pole pieces @ Holding 
units © Magnetic shafts © Grippers @ Chucks 
@ Couplings @ lon traps @ Seals @ Arc 
snuffers @ Centering devices @ TV “pin 
cushions’ @ TV field equalizers @© TV PM 
focusers . . . and many other uses 


Fuel pumps @ Motors @ Magnetic drives @ 
Door latches @ Clutches @ Speedometers 
® Switches @ Toys © Games © Statvette 
bases @ Utensil racks @ Novelties @ Desk 
sets @ Generators @ Oil level meters @ 
Relays @ Electric blankets © Butter warmers 
® Coffee makers @ Can openers @ Burglar 
alarms ®@ Vending machines @ Submerged 
gas pumps @ Pressure gauges @ Float 
meters @ Lightning arresters @ Key keepers 
® Inverter motors ® Pot holders © Conveyors 
® Magnetos @ Microphones @ TV sets @ 
Magnetic separators @ Recorders @ Sonar 
devices © Gas pump starting switches . . . 
and hundreds of other things 


WRITE FOR ENGINEERING BULLETIN RC-TIA 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


THE PERMANENT MAGNETS THAT ARE REALLY PERMANENT 
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ompany, working on a project for 
the Atomic Energy Commission, will 
inmnounce a new machine with a 40 
micro-inch feedback accura¢ 

Design of Titan ICBM (Marti 
Co) took advantage of several new 
manufacturing techniques. ( I 
Phillips of Denver Division cites 
Heliarc welding procedure for 2014 
Aluminum alloy, stretching operation 
on 3-million-lb press, and chemical 
milling. Chill-blocks and heavy heat 
conducting clamps helped solve weld 
ing problem. Other ideas proposed 
for future designs) are: extruded 
panel sections to reduce need for 
fabrication and machining; printed ci 
cuits on frame structure of missile to 
save on conduit; use of beryllium fo 
valve parts 

Boeing Airplane Co, Wichita Divi 
sion, has had six continuous-path 
numerically-controlled machines in 
operation for over one year. Spokes 
man, W. B. Beeby—company’s nu 
merical control can cut costs for some 
milling operations by 80%, lead time 
by 85% and machining times by 90 
Actual design of wing sections has 
been influenced by proven ability of 
numerically controlled machine tools 
to easily and accurately cut tapered 
skins. Only problems (besides initial 
higher cost) seem to be in education 
management must be convinced; and 
operators, maintenance men must be 
taught. Now his company insists that 
all new machine tools be numerically 
controlled unless good justification for 
conventional types can be given 

Cryogenics—the science of low 
temperature—may some day invade th« 
industrial computer field, according 
to John Morin, Concord Control 
Corporation. He has participated in 
experiments at MIT that tried to prove 
feasibility 

Crvogenic computers operate in an 
itmosphere of liquid helium at a tem 
perature lower than minus 455F. All 
materials develop new and_ radical 
electrical properties here, and can be 
made to have resistances so low that 
they are for all practical purposes 
zero. Small magnetic fields introduced 
cross conductors can vary the resist 
ince quickly from zero to a substantial 
positive amount, providing the off-on 
logic needed in a computer 

Several companies are already ex 
perimenting with miniature computers 
operating in liquid-helium—they prove 
to be many times smaller in size, even 
including the refrigeration equip 
ment that goes with it 
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Special purpose vehicles 


perform more efficiently...give longer, 
dependable service...with 


» TIMKEN- DETROIT 


Plants at: Detroit, Michigan 
Oshkosh, Wisconsin * Utica, New York © Ashtabula, 
Kenton and Nework, Ohio * New Castle, Pennsylvania 


TIMKEN 
yw @ ee 


ROCKWELL-STANDARD CORPORATION 
TRANSMISSION AND AXLE DIVISION 
DETROIT 32. MICHIGAN 


Products of ROCKWELL-STANDARD Corporation 
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MAKING MONEY WITH PATENTS 


A Rebuttal .. . 

In the July 28 issue, Davidlee Von Ludwig attacked the 
US patent system: “The Little Man Can‘t Protect His 
Patents!” Letters from inventors (praising our courage 
to print such an article) and from attorneys (damning 
our irresponsibility in printing such an article) proved 
to our satisfaction that the subject needed the attention 
of these pages. 

The September 22 issue carried the letters and now 
we have a full-scale rebuttal of Mr. Von Ludwig’s thesis 
by a practicing attorney. Mr. Crooks, formerly with 
Arthur D. Little, Inc, and with a Boston law firm, handles 
patent and general law matters of McMillan Industrial 
Corp. He is an eléctrical engineer and a member of 
the Bars of Massachusetts, New York and the District 
of Columbia 


ROBERT G CROOKS Resident Counse 
Corr 


McMillor, Industrial Ipswich, Mass 
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Every inventor should realize that, although he is 
successful in getting a patent on his invention, ther 
is always a chance that a court having the patent before 
it will hold the patent to be invalid 
When an inventor dis 
he would d 
the 


? yf 
paten 
wheth¢ 


mon 


uu feel that it would 
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the inventor should C1 we have st l, patent 


witnesses, and documents Wavs ' conjectural in nature. 
nfringement and , e rules of the criminal law lefendant 
ing treble damag I itent-infringement case is much more likely to b 

: 


bv the compan ctl in good faith than is the defend i robl 


it, where will th 1S It would be a great hardship 
nfringer? As M ( ( to st lear of t 

ther tvpe 

pi ybabl 


infringer knows 


is¢ making 
in the hope 
being abl 
hinance a With 
Germany 
tractor 
courts 


the 


right wat H i ie essen 
1. The invention must be a good one. 


- cf t Vor not t 


Ihe invention must be new an 
quirement f novelty established by tl 
3. The invention must have commercial significance 
in that it can be used in volume by pe 


willing and abl » hard « t 


of its advanta 


4. The invention should preferably be relatively simple 


o that ts 1 C re ITCS il I hnimal nat 


be obtained 
that per onal 5. The exploiter of the invention 
the Attorne right to exploit it 
made “proper 6. The invention must be attractively presented, | 


vernment to the suppl 0 ipl I le ventul ind t 
define prospective u r use! 
7. Care must be taken in negotiations with a 
ons concerned But care is no mor 
proof of th ’ fa 


by the 1h 


problem 
prose or invoke invention 
one who steals prop shoulder appr rospective 
r the victim of 8. Know vour invention. Know 
damages occasi ) ind enfo en m Have acce 


in pay then of capital o1 legal rvices for that purpose 
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In continuous lengths: the bronze casting you want in the shape you want! The advantages 


of custom-shapes in long lengths instead of individual castings. The uniformity and machinability 
of bronze alloys with no hard or soft spots: no sand. dirt. or dross to dull tools or reduce cutting 
speeds. The superior physical characteristics of continuous cast bronzes: impact, tensile. and yield 
strength. and hardness. improved as much as 100% over the same alloys cast by other methods. 
Asarco will custom cast practically all standard tin-bronze alloys in the shapes, fengths and diameters 
you need, Asarcon 773 (SAE 660). general purpose bearing bronze, is available from stock in 
260 standard sizes. solids and tubes. Check with your local Asarco distributor or write: Continuous- 
Cast Products Dept.. American Smelting and Refining Company, Barber, N. J.,.Kingwell Bros., Ltd.. 


157 Minna St.. San Francisco. In Canada: Federated Metals Canada. Ltd..'Toronto and Montreal. 


CONTINUOUS-CAST DEPARTMENT OF 
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SELF-WINDING WRISTWATCH DESIGN 


The principle of the automatic watch was discovered in 1777 by Louis 
Perrelet. Ever since 1931, when the automatic wristwatch invented by 
John Harwood (with rectangular case, at far left) first came on the market 
there has been a constant search for greater compactness—particularly 
thinness 

Until recently, the oscillating weight that wound the wotch spring was always 
centrally located (sketch at top, far left). At first these rotors had only a limited 
arc of movement and wound the spring only when moving in one direction 
Excessive bearing wear and, with some wearers, inadequate winding action 
resulted. Later the rotor was made free-moving through the full 360°, and 
still later it became possible to employ both directions of movement 
This was accomplished by a whole family of rectifying mechanisms, including 
gear-wheel rockers, eccentric drives, opposed sets of gear wheels, a wig-wag 
type of pinions, ball-bearing and pawl arrangements, a clutch based on ruby 
rollers 

Early this year a completely new approach to the design and placement 
of the rotor was introduced. In this watch (at left), the winding mechanism 
is also based on a rotor, but it is planetary and built into a recess in the 
movement itself (sketch at top This means that still thinner watches are 
possible, but with greater height for working parts. This rotor is ball-bearing 
mounted. A movable reverser wheel provides winding in both directions 
And for the first time, the self-winding mechanism is automatically disconnected 


by a clutch whenever manual winding is required. Watches are shown actual size 


luminated wristwatch>> 
has its own battery 


and minute bulb 


White disk rotates into aperture to 
hours, small black marker on inner disk 
minutes v 


a 
S a ‘ 
aE td 
> ae 
= 


At left, another example of a thin, self-winding watch. At 
right, a study in dial extremes. Watch is for navigators 
and can be used to calculate position, destination arrival 
fuel consumption, speed, rate of descent or climb. Also 
records elapsed time 


APPEARANCE DESIGN 





n appearance [el)-)f-eem 


FARM TRACTOR is made in several horsepower models 
with 6 forward 2 reverse speeds. Designed by 
Raymond Loewy Associates Inc, Chicago, for 


r 


ockshutt Farm Equipment Ltd 


SWEDISH-DESIGNED CARPET SWEEPER 





OPEN-BACK PANEL TRUCK 

was exhibited at recent 
Paris, France, auto show 
Used as sound trucks at fairs 
trade shows and for publicity 
by Le Figaro, famous Paris 
newspaper Produced by 
Establishments Arnault, Garches 
Seine, France, on 3-ton Renault 


truck chass 
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THE QUESTION: | "'How Much Should a Company Automate?” 








Automation, like marriage . . 


| here hy 1S 


iutomation yn cpt, tel 


king capabilities \utomation 
modernization of equipment and, therefore 


By this, I mean that one should apply the 


jutomation of a complicated assembly line as o1 
nt of a simple machine-loading device 
me should ask before plunging into automat 
ost? How soon can these 
ae foot d i : | 1 lmpro lality r have 
HORACE D GILBERT ret tangible advantages Iso, more broad 
President proven t D] on in other fields? Do we 
nuteon Cracinen Searing nse use of the patent? 


ctice the results of R & 
ompany planning a successful future Ihe 


planned for ompany must 


“The recent upturn in business 


1] 
+ 


\ cause many business executives to gi serious considera 


. 
the need for an expansion of their automation plans lhe 
m has given machinery manufacturers a chance to in orporate 


new technological developments into the machines they are now 

ing to the trade and, as a result, the produ tivit urve which was 
eveling off a year ago has again turned upward 

hu opportunities for profitable investment in manufacturing 

facilities are better today than they have been for some tim Wise 


executives will invest now to protect themselves against future wage 


I 
because machinery prices are lower today than they will be at RALPH E CROSS 


111' 


inflation and, at the same time, will minimize their capital investment 


Executive Vice-president 
time in the foreseeable future. For those who are confronted with the The Crees Co 
question How far should ompany iutomate today the answet Detroit, Mich 


in only be Lhe sky 
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“Any company desiring to meet competition 


should automate, but within its 
possible for an organization to o 
the potential of a system. ‘loo, 
present factors of such magnitud 
in automation 
“Management education will be the 
company contemplating automation 
down is a prerequisite to effective ap 
rhis support must be preceded by 
areas of application, effect on organiza 
cations. System evaluation and selection 
varving magnitude in the svstem-int1 
present organizational structure Lhe efficient 
control intelligence requires the cl 
manager, cutting-tool designer, line 
liaison and machine-load planning. Comp 
efhcient data-processing operation depends 
degree of organizational separation that nov 
“Work interchangeability between machin 
must be considered at time of a quisition 
BERNARD GAIENNIE cations are drawn up with interchan 
Administrator of be impractical to attempt. Since 


Research and Development 


iste Mkesiie tn ilwavs define all the requirements fi 


problems will be many 


constant surveillance 
for inspectors 

“Numerical control is, after 
from simple hand tools to hand-power 
hand operated; to cam- or tracer-operat 
tape operated. It is important that 
practical steps leading to the 


advantages it offers.” 


“Study the over-all problems of the company... 


before deciding upon the extent of automation. Many points must be 


considered. One of the first and most important is the budget available 


; 


for such a program. Other considerations include competitive positi 


time savings, availability of skilled labor, material savings, and others ; 
“Our Special Machine Division explores all the foregoing problems 

and possibilities of automation in machining and assembly for the indi 

vidual plant and a specific product. The company then recommends 

methods and equipment required to attain the desired extent of auto 

mation. Automation is an individual corporate problem, and can hardly 

be gene! ilized because of the many factors involved However, we feel 

that automation in all fields will contribute more and more to the CARL F STUGARD 


Manager, Special Machine [ 


progress of industry Millina M 
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SIGNIFICANT COMPONENTS 
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Tubular friction lock . 
in be encased, with 
2 in. ID. Can ] 


ID \\ i 


t } 
i 


spec it 


peci Aladdin Laboratories Inc, 620 S Sth St 
Minneapolis 


ents 


Noncombustible lubricant . 


no flammability haza 


\l 
tandard air npr t t 


$12 p T ll t t Hal ( irbon Products ( orp 2 Burlews Court 
Hackensack, NJ 


Wiper consists of bladed .. . 


ring ind synthet n 


Miniature reversible motor . 
ror continuous operation unta 
lockwise direct 

65-in. excur 
damag 


ed 


temperature dia 


in 4 to 24 Delivery on product tit + k Hurst Tool & Mig Co Inc 
in. to 6 in Princeton, Ind. 


asa ig ys Circle 14, Reader Service Care 
( 4 in. dia units ¢ 
( $l each in quantit of | to 2499 
F Houghton & Co, 303 W Lehigh Ave, 
Philadelphia 33 
Circle 12, Reader Service Card 
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PROCESSES 


Coating permits machining . . . 


11 


il, dependin pol t } Landau 


& Co Inc, Carlstadt, NJ 





























EA Force coil 
Heater 


" c 
0 sition feedback 





Magnetic control component . 


ita 


Valve yoke—— 


\_—_— 


Thermal actuator positions . . . itely $11 each. | tock. Magnistor Corp, Sub of Potter 
t t t Instrument Co Inc, Sunnyside Blvd, Plainview, LI, NY 


Re le Service 


Automatic color control .. . 


oftered va 


Swartwout Co, 18511 Euclid Ave, Cleveland 12 


cle 15, Reader Service Card 


ip] if i ( omapco 


11 
Ventura Blyd, Encino, Calif 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 











Silicone laminate . . . 
in an economy grade is made from 
weave, continuous-filament glass 
bonded with a silicone laminating 
Said to combine high resistan t 
flame, arc and moisture with good elec 
trical and mechanical properties. Available 
in sheets or molded shapes. For ambient 
temperatures to 392 F. Color ranges from 
off-white to tan, with standard semigloss or 
special polished finish. Continental-Dia- 
mond Fibre Corp, Newark 107, Del. 
Circle 19, Reader Service Card 


ceramicite 


Because of Ceramicite’s ability to bond physically with metals... 
and because of its exceptional dielectric characteristics, 
high-temperature capabilities, and pressure integrity... 

new reliability can be yours in: 


Miniature digital indicating 
converter... 


for linear and nonlinear inputs is said 


have accuracy of 0.1% with infinit 
WITC Servo-driven potentiometer 
Zener-referenced powel supply 
standard slidewire is formed 

ing resistance wire 
laminated Mylar tape 
calibration, specified digital 

printed on the tape or perfor 
engagement of a positioning ind 
sprocket. With transducers that 

strain gages, system indicates sucl 

is weight, pressure and for 

iny units desired; accuracy said 

that of transducer. With transducers that 
have resistive outputs, direct digital indica 
tion of narrow temperature spams Is a\ ula 
ble with two readout arrangements. Cali 


bration can be printed on tape and viewed 


} 


through a window for linear, paraboli 


hyperbolic or logarithmic functions in any 


ile units; or digital m-line counter can be 


geared to slidewire drive shaft that a 
modates functions with a 15% variation 
slope. With differential transformers 
im produce linearized digital indicat 
for pressure and flow applications. For 
with 115-v, 60 or 400 cps power, unit 1 
quires 20 va. Programming ntacts are 
provided. Offered in two series. B & H 
Instrument Co Inc, 3479 W Vickery Blvd, 
Fort Worth 7, Tex. 

Circle 20, Reader Service Card 
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9s by the Plastics Division of General Ame 
binet for Sears, Roebuck and C 4 


Premix moldings give you all three... quality, economy, versatility 


Like 


timer 


Ww hen re ! ind 1 I rr ng fil I ire blende d bef 
more mpl molds are no nly possible but « 

pract roove i0les, bosses and parts with \ 
wall med right in the mold 
whether the or complex, you'll get 
with uniform strengt] 1 wall thicknesses. Premix moldi 


YOU CAN DEPEND ON 
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— a — = SIGNIFICANT COMPONENT 
Don't miss the th NATIONAL ———> 77, re a S 


PROCESSES ... 








Speedier cam fabrication . 


INTERNATIONAL AMPHITHEATRE 
CHICAGO, ILL. 


fh _ NOV. 17-21 


EXPOSITION 5 


| 


Cam Engineering, Div of Howard Holmes 
447 Tarrvtown Rd, White Plains, NY 


rcle 21. Reader Service 


ieiaiihidiiia inal ‘ao ; lasties ts . nue my : Digital torque indicator . . 
YOU CAN USE \| ee ee eee ae | itn | 
“PLASTICS FOR |  orofits throuch use of plastics. Write ces ag 

PROFITS”’ tor f hacin 4 


SPONSORED By: THE SOCIETY OF THE PLASTICS INDUSTRY, INC. 
250 Park Avenue, New York 17, N.Y. 
CIRCLE 67 READER SERVICE CARD 


DURAKOOL Sy ogee: 

Tilt Switches — McNichol 

are the Life of your — : 
Automatic Controls 


| ted : antit 
Crosley Div, Avco Mtg Corp, 1329 
Arlington St, Cincinnati 25 
See telephone directory for local distributor, or write. : - { ay c * Circle 23, Reader Service 
DURAKOOL, INC. 
ELKHART, INDIANA, U.S.A. ‘ 
700 WESTON RD., TORONTO 9, CANADA Heavy-duty time switch .. . 


tant 


ALL~ STEEL 


‘Durakool 22", Nec 
' { ' | Paragon Elec 
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Gear o Bus 
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Cronaflex prints clean: 


Eliminates kinks, smudges, creases from original drawing 


WoO prints 
ears the Same scars Ol 

| drawing. The « 

th 

n 


e same Oflt 


RONAFLEX 


Better Things for Better Living . . . through Chemistry « 
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MECHANICAL SIGNIFICANT COMPONENTS 
ENGINEERS’ «— __a PROCESSES .. . AIDS LUBRICATION 
HANDBOOK && MATERIALS UNIQUE STABILIZATION 


ALLOYS READILY 





Dialed control system . 





Edlitor-in 
Chief, T. Baumeister, Columbia t Sixth : 
Edlition. 2270 pp., ever 2000 illus, $23.50 t ed t ted it neter Metal, wire, foil 
ribbon, pellets, spheres 
powders, indalloy’’ solders, etc 


> < 


GLASS ENGINEERING 
HANDBOOK 





) ) i 
t Seneca Falls Ma 
chine Co, Seneca Falls, NY at map P-1N8 


n of Arser 
25, Reader Serv Card 
By E. B. Shand, Techni . _ ee 


ircle 
eal Consultant formerty 
(sluss Works Second Edition, 488 pp 
2? illus., 810.00 THE 


CORPORATION F AMER 


ESSENTIAL STRENGTH » 1026 PIONEERS 


OF MATERIALS - i Development and Applicatic y 
. : CIRCLE 70 READER SERVICE CARD 


him ph sizes the er amd = practical 
tspects of strength of materials 


Here’s how you can 


MERCHANDISE 
LU. 261 i 163 tilus, —— ca ’ | YOUR 


Measures distance and 
MANAGEMENT vibration . . . | ADVERTISING 
FOR ENGINEERS f ke. Variat -~ 


> 


By Roger C. Heimer, 
Villanova Univ. 453 p 41 illus., $6.75 








| 

FREE EXAMINATION COUPON 
McGraw-Hill Book Co., Dept. PE-11-3 

| 327 W. 41st St., New York 36, N. Y 


tra 





t t t Wavne Kerr 
outside U.S Corp, PO Box S80] Philadelphia 5 | 


yrice and 
sraw-Hill Int'l., N.Y.¢ 





le 26, Reader Service Card | 
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NEW LITERATURE 


On the Magnet 


SIR WILLIAM GILBERT. Published in 
from a copy of original Sylvanus 

English edition by Basic Books Inc 

Ave, New York 3. 317 pp, 8 x 12 

$8.50 


facsimile 
Thompson 
59 Fourth 


boxed 


} 
challeng« 


mpti 


| ms 


followit 


COMPARISON O 


Letterhead Reque t 
Manutacturer who publish 


isked that r que 


letterhead 


IK 


literature ts ft 


mack on company 


Agricola on Metals 
BERN DIBLER. Burndy Library 
128 pp, 84 x 10 24. $2.50 

Agricol 


SERVO CALCULATOR 


Norwalk, Cons 


R 


Georgiu 


\Vetallica 
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recognized 

the world over 

as the standard of 

quality in sleeve 

bearing lubrication! 
B Write for descriptive brochure 


5319 E. Outer Dr. 
Detroit 34, Mich 
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ZERO BACKLASH GUARANTEED 


with 
MINI-JOINTS 


Now available with preloaded 
ball spline as telescoping double 
universal joint 


Ball cluster welded to discs 
Sealed in lubricant 


Disc 


Features 
@ Zero backlash © Maximum operating angle 
of 30° ®@ Lightweight © Sealed-in Lubrication 
SINGLE JOINT DIMENSIONS 
| 


| Torque 
Length | In. Oz 





Pt. No | Bore | Body 
SBS | Solid | 3/16 | 1-132 ‘ 
IBS 0938 3.16) 
2BS 125 
SBS 156 9 32 
{BS 1875 


5BS 2188 3/8 | 1-3/4 
6BS 250 ’ | 





Further information available promptly 
on request 


FALCON MACHINE & TOOL CO., INC. 


209 Concord Turnpike, Cambridge 40, Mass 
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Out, out—Spot! 


Mechanization has the erasing field well in hand 

Whether it’s a pencil mark or an echo you want to remove, there's 
a new gadget to do the job with a minimum of effort 

For instance, the battery-powered eraser pictured below, left. It 
retails at $4.95 (less batteries, which fit in closed section of the 
carrying case), comes complete with two erasers (gray for type, pink 
for pencil) and an emery disk for sharpening them up. Ellendale 
Associates, P. O. Box 401, Park Ridge, IIl., is the distributor 

I'he sound eraser (right) doesn’t even need power to do its work, 
says its developer, Audio Devices Inc, New York City. Designed to 


remove print-through (unwanted echoes) from tape recordings, its 


Attachable echo-remover 


Portable ink-eraser 


work is done by a small brass bar (14 by @ by 4 in.) with a mag- 
netized stripe and a chromium-plated bearing surface. This assem- 
bly fits over a }-in. base plate that is permanently installed on a tape 
transport so that the tape contacts the magnetized area of the 
“Echoraser” at a specific angle. Then, Audio’s engineers say, mag- 
netic action of the energized area simply lifts the print-through off 
the tape like an eraser moving over a blackboard. “Echoraser” will 
go on the consumer market shortly in a package that will contain 
two units: one to remove print-through up to 9 db; the other up to 
18 db. Price—about $12.50 


Two-faced sticker 


Adhesive strip, given “an attractive wood-grain finish” and coated 
on both sides with a pressure-sensitive adhesive, is now available for 
bulletin board and workshop use. Quantity prices for 1 by 9-in. 
strips imprinted with names or instructions range from 34 to 7¢ a 
strip. Creative Sales Co, the distributor, says the adhesive is non- 


staining and nondrying, permits repeated removal and reuse 
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WHY 


DON'T THEY 
RESEARCH and DEVELOP.. 


Gy. 
‘~s 


. something new in rainwear? Ri 


Umbrellas haven’t changed in or a 


"A'N ‘9€ WHOA MIN 


133u1S GNZb 1S3M OEE 
ONIBZINIONZ LONGOdd 


centuries. Women’s hair still 


WVYW Ald3a SSINISNE 


straightens and falls at the first 


rise in humidity. Men’s creased 


juswpiodeg e21AJeg seappey Ag ping 9g ||! eBojsog 
SO4DIS PSHUT, Sys UI PeyloW gy AsOSsere~=y dwojg eBojs0g ON 


trousers turn baggy and their 











cuffs are a disgrace no matter 





how long the raincoat. The new synthetic textiles are one solution. 
Weather control is another possibility. Covered streets or even 
domed cities would be effective, though individual protection would 


be preferable. What can you suggest? —R. Myra 


SSV1D iSuld 


‘AN “WHOA MIN 
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. .a molded plastic comb with 

a hollow shaft in the solid edge 

a : ey and hollow teeth. A barber could 
=7” ') attach a rubber tube to one end 
Use Form On Reverse Side for 


More Product & Development Data 


f and vacuum the small itchy hairs 
J} as he combs and cuts. The hairs 

may have trouble finding their 
way into the hollow teeth so an alternative might be a hair brush 
with larger openings around the bristles to suck up the hairs. 


—A,. G. DEARE 





. a fast-drying ink with all the other desirable properties of 
India ink. It should not smear within seconds after a line is drawn 
so that a draftsman need not use excessive care. If this is impossible 
(a fast-drying ink is hard to handle in an ordinary pen), how about a 
drafting machine supported just above the paper so that it can be 
used as fast as necessary without concern for ink smears. 

—B. H. ScHorieip 
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...a plastic rake to help mothers 
gather up the toys children scat 
ter throughout the house. A 


MVWW Ai1d3a SSAINISNE 


mother has a lot of bending 
to do which might be eliminated 
if she could sweep up the toys 
and lift them into the toy chest 
in one motion. —C, L. Fiessartt 
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Have you a pet subject but neither the time nor inclination to do the neces- 
sory R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking on inspired manufacturer 
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Electric Motion Control 


New ways to improve products 
with electric brakes and clutches 


from Warner 


Quick-acting power link Modular Power Drives Uncover Hidden Savings! 


for tape-indexing drum 
PROBLEM: 


i€X feed dru 


Data readout head — 


’ la) \ if 

\ re 
es! es P A large autor 
\ ons os 


Electric its power 
tutch Motor f 
C am” 


Jey 
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Air Scanners Control Clutches 


The electrical schematic shows how a 
printing press manufacturer solved a 
feed-through problem with two Warner 
electric clutch-couplings. They operate 
in opposite directions to drive a tilting 
ber which makes the running web of 
the press drift left or right, depending 
on the direction of tilt. When the roller 
tilts, the web creeps to the high side 
Control is actuated by compressed air 
aimed at microswitches on either side 
of the web. In normal operation, the 
web blocks air to both switches; but 
when it drifts, it uncovers a switch to 
be actuated by the air blast. This starts 
; the drive and centers the web 


-)) ——~\_ | Electric clutch-brakes pass automation 


Torque adjustment like tuning a radio 


\ 


Send for more IDEAS 


8 


INDUSTRIAL 


VEE) pRopucts 


Rae DIVISION 
Warner Electric Brake & Clutch Co 


Beloit, Wisconsin 





for: MISSILE, ELECTRONIC 


weil and INDUSTRIAL CONTROLS | 
? CLG wosssar mounting 
lighted push-button panel switch 


Simplifies Control Panels; Saves Space, Cuts Cost. 
May be used singly or in “stacked” arrangement. 


This new Electro-Snap push-button e colored lights for color 


panel switch efficiently combines a monitoring 
name plate, pilot light assembly and 


, r , | | ing 
' peri and indicatin »m- 
— a switching unit in one compact modu a ope noe. _ ; in 7 . g com 
} | } nations possibie through the vafia- 
PUSH-BUTTON lar assembly. The trim, streamlined 
NAME-PLATE + PILOT-LIGHTS + SWITCH UNIT design permits easy “stacking” on con tion of arrangements provides almost 
s > : < y ta : } ‘ i . 


inlimited applications for sequencing, 
In one compact assembly, this unit provides new trol panels or consoles. It eliminates pecun - +b 1 - j . . 
. * +s Th r nt ut art-¢@ l- mp » - 
space and cost economy whether used individually or congestion by replacing three indi moveme imit, start-and-stop, posi 
in “‘stacked"’ arrangement. You get quality appear- vidual units (nameplate, pilot light tion-indicating and similar control 
ance with “thumb-size’’ operation. ewe . gees : operations. 
assembly and switch unit). You can 
achieve greater operating efficiency Check the design and construction ad- 
and quality appearance while making vantages of this significant advance in 
substantial savings in space and cost panel switches for your own applica- 
. ' th ler 
TWO-PIECE, PLASTIC NAME-PLATE A wide variety of « nfigurations is t s. For further details contact your 


PROVIDES EASY COLOR-CODING; available in local representative or write to: 
SIMPLIFIES OPERATION IDENTIFICATION e circuit arrangements of switch ELECTROSNAP 


and pilot lights CORPORATION 
ry E PLATE . __ e colored buttons for color 4246 W. Lake St. * Chicago 24, Ill 
(clear 


. PLASTIC coding Tel. VA 6-3100 TWX #CG-1400 


WSS COLORED PLASTIC 
4 (red, green, , . 5 
blue, yellow e Snap-in button permits easy lamp| 
one wanes replacement from front of panel | 
Virtually any operating condition can be identified . : } 
with this push-button name-plate arrangement. The ¢ Barrier can be color-anodized to} 
snap-in button is easily removed for insertion of your specification 
slip-in name-plate. Use of various colored button 
bases, or various colored lamps, permits wide range 
of codings and monitoring. ; , : ; 
The lighted push-button switch assembly is also available without 
the switch unit for use where only pilot light duty is required. 


VARIETY OF CIRCUIT ARRANGEMENTS PERMITS WIDE RANGE OF INDICATING AND SWITCHING COMBINATIONS 


7 tome circuit can be wired independently of switch circuit—or through switch 
unit. 


@ Since two lamps are provided, independent? external circuits can be indicated Switching Circuits 
on single unit with different lamp colors and white push-button. to Meet Your Needs 
@ Complete push-button switch unit or pilot-light assembly can be supplied in 
any of the three following circuit arrangements. The double-pole, dovble-throw 
Parallel 2-Cirevit Common Ground Series switching unit may be wired nor- 


. mally-open or normally-closed. 
| rte: falerciae, ® Compact 


= a a on  - 10 a a ® Space Saving 


@ 6V. or 28V. lamps may be used (solder terminals on lamp assembly) UNIT recision-Enging 


Switch terminals available 
@ Solder @ Turret @ Double Turret @ AMP quick-disconnect 








